Résumé. 2014 
Abstract. 2014 A theory of static deformations of smectics A is presented, taking into account the large curvature deformations of the layers, but assuming that the variation in the thickness of the layers is small. The director n(r) and the layer phase function 03A6(r) (03A6 is constant on a given layer) are chosen as independent variables, but they have to be related by a relation, to which corresponds a Lagrange multiplyer. Permeation is taken into account. With the help of these variables, the bulk and boundaries equilibrium equations can be expressed simply, and the physical meaning of the Lagrange multiplyer is straightforward. The formulation is applied to the case of the stability of a cylindrical structure. It is found that the cylinders are unstable versus certain helical and sinusoidal deformations.
LE JOURNAL DE PHYSIQUE TOME 36, JUILLET-AOÛT Helfrich [1] . As will be shown later, the only molecular displacements through the layers which are to be considered are those for which n remains perpendicular to the layer.
A first attempt, due to Oseen [2] , insists on the analogy between nematic and smectic phases : his theory uses the director as the fundamental variable. [3] ) are solutions of the minimization equations. Any distorted medium has only splay energy and core energy (along the dislocations and disclinations). Permeation is of course forbidden in such a theory and molecules are restricted to stay inside the layers.
The first description which includes a small variation in the layers' thickness is due to de Gennes [4] . De Gennes restricts his theory to the distortions in the vicinity of planar structures. The free energy now reads where u is the layer displacement and z the direction of the normal to the layers in their ground state. Since n is along the normal to the disturbed layers, one has, in a linear theory This free energy has been used to discuss the distortions related to the energy of edge and screw dislocations in planar specimens [5, 6] , the free energy of symmetrical low-angle grain boundaries [7, 8] and of low-angle conical deformations of layers [9] similar to those which appear along the focal lines in the confocal domains. All these calculations assume that the distortions of the layers are small with respect to the planar situation. In this theory, permeation does not 3.4) i.e., for v along n : e = 0.
(1) Let us notice that the condition div u = 0 is debatable in a stratified médium ; div u = 0 is a condition which is natural in a true 3. D liquid, but the question arises whether a smectic phase is from that point of view a true liquid, or a 2.D liquid, for which the incompressibility condition reads rather div( P. u) = 0. A discussion of these topics is given in reference [16] 
